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The Antiulcer Effects of Alove vera on the
Stomach ulcer Induced by Stress in rats

Eun Ji Park and Yong Wook Lee*
Department of Environmental Health Graduate School of
Pulic Health Seoul National University

ABSTRACT — This was performed to investigate the antiulcer effects of Aloe vera on the
stomach ulcer induced by restraint and water-immersion stress in rats. For this experiment,
60 male Sprague-Dawley strain were used. The experimental groups were divided into five:
a control(CA) and 4 aloe treatment groups. Each dose of aloe was 50 mg/kg BW(AA), 100
mg/kg BW(AB), 200 mg/kg BW(AC), and 400 mg/kg BW(AD). The rats were allocated to
each group by 12 and observed for 4 weeks. The results are as following. 1. The stomach
surface pH in each group showed no significant difference, but the values of aloe treatment
groups were higher than the value of the control group. 2. The gastric wall mucus was
significantly increased in all aloe treatment groups(p<0.05) compared with the control group.
Especially in AC and AD g -oup the differences were higher(p<0.01). 3. At shear rate rate
11.25, 45.0, 90.0, 225.0 sec” !, whole blood viscosity and plasma viscosity were measured.
Most of the values of aloe treatment groups were significantly low compared with those
of the control group(p<0.05). 4. The ulcer index of aloe treatment groups were significantly
low campared with control group(p<0.05). Especially in AC and AD group the differences
were more significant(p<0.01). 5. Less severe ulcers were observed in AA and AB group
than in the control group. Tissues of AC and AD group had only slight ulcers and necrosis
of tissue was not observed in these groups. Especially in AD group, there was more mucus
than other groups and it seemed that alove vera stimulated the epithelial regeneration. From
the results of this study, it can be concluded that the oral administration of Alove vera results
in protection of stomach ulcer by stimulating the secretion of gastric mucus and the circula-
tion of blood.
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Table 1. Body weight gain of rats fed with experimental diets

Time after Body weight gain (g/rat/period) by group

aloe admin-
istration CA AA AB AC AD
Day 3 254+ 12.0 275 69 298+ 87 324+ 83 323+ 9.7
Day 6 492+ 124 517+ 7.2 483+ 75 5271123 454+ 120
Day 9 7381+ 15.8 788+ 9.8 738*+ 96 75.9+ 10.0 754t 89
Day 12 95.0+ 13.3 101.8+11.1 9641 11.0 988+ 95 97.5% 105
Day 15 101.3+ 17.2 122.3+ 13.5** 116.5+ 10.9** 120.9+ 10.4** 121.7+ 10.2**
Day 18 111.2+ 305 126.9+ 17.0* 132.2+ 11.3** 1414+ 12.5* 141.7+ 12.1**
Day 21 121.8+ 309 136.4+ 24.7** 151.2+ 10.4** 157.7+ 12.5** 157.3% 11.4**
Day 25 148.8+ 283 152.5%+ 292 166.1+ 11.3 162.9+22.8 169.2+ 239
Day 28 165.7+ 27.0 176.7+ 22.8 168.2+ 272 163.2+ 20.3 1733+ 29.7

* Different from control (p<0.05), ** different from control (p<0.01).

Table 2. Total body weight gain and feed efficiency ratio (FER) of rats fed with experimental diets

Group

CA AA AB AC AD
Initial body weight (g) 120.8+24.2 116.7+ 14.2 117.1+ 185 1141+ 22.7 1146+ 17.1
Final body weight (g) 286.51 24.1 293.3+1 28.8 285.3+ 33.6 2773+ 329 2879+ 254
Body weight gain (g) 165.7+ 27.0 176.7+ 228 168.2+ 27.2 163.2+ 20.3 173.3+29.7
Number of survived rats 12 12 12 11 12
Total body weight gain (g) 1988 2120 2018 1795 2080
Total feed intake (g) 6131 6359 6148 5665 6472
Feed efficiency ratio 0.32 033 0.33 0.32 0.32

Table3. Relative weight of organs of rats fed with ex-

perimental diets

Talbe 4.Effect of Aloe vera on the stomach surface pH

13

(% of body weight)

Group pH
Group Stomach Duodenum CA 288+ 0.18
CA 0.51+£0.08 057+ 0.11 AA 292+0.13
AA 0.52+ 0.05 0.58+0.11 AB 297+0.14
AB 0.50+ 0.05 0.57+0.11 AC 2,96+ 0.17
AC 0.52+0.07 061+ 0.12 AD 3.00%0.19
AD 0.50+ 0.06 0.56+ 0.09
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Table 5. Effect of Aloe vera on restraint and water-im-
mersion stress-induced. gastric mucus changes

in rats
G No. of Bound alcian blue Gastric wall mucus

roup rats  (mg/g wet tissue) (% of control)
CA 5 193+ 0.35 -

AA 5 2,59+ 0.45* +34.2

AB 5 2.46+x 0.45* +275

AC 4 2.72+ 0.34** +40.9

AD 5 2.78+ 0.28** +440

* Different from control (p<0.05).
** Different from control (p<0.01).
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Table 6. Effect of Aloe vera on whole blood viscosity

Blood viscosity (centipoise) by shear rate (sec™)
Group—
11.25 45.0 90.0 2250

CA 1339+123 856+097 591+067  4.09+0.58
AA 1147+ 059 6.97+062° 4.60+025 287+031°
AB 1209+ 099 744%+0.71° 501+049¢ 340+0.31%
AC 1233+060° 745+0.74° 528+0.38 3.72£0.29
AD

1237+ 093 743+094° 566051 364+ 028

*Different from control (p<0.05), ® different from AA (p<0.05),
cdifferent from AC (p<0.05), *different from AD (p<0.05).

Table 7. Effect of Aloe vera on plasma viscosity

Plasma viscosity (centipoise) by shear rate (sec™)
Group—
11.25 45.0 90.0 225.0

CA 496+104 287+022 127+014 133%021
AA 3841021° 234+033* 100+0.16° 091+ 023
AB 406+ 028° 247+041° 101+£0.11° 083+ 021¢
AC  405+0.62° 228+035¢ 1.05+024° 1.27+022
AD

410+ 057 276+021 1.09+0.18 1.00+0.08%

*Different from control (p<0.05), ® different from AC (p<0.05),
¢ different from AD (p<0.05).
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Table 8. Effect of Aloe vera on the area of grea of gastric
mucosal lesions induced by restraint and water-
immersion stress in rats

Group No. of rats Ulcer index (mm? Inhibition (%)

CA 7 1593+ 7.70 -

AA 7 9.92+ 2.36° 37.73
AB 7 847+ 4,03 46.83
AC -7 3.10+ 149 80.54
AD 7 3.08+ 093" 80.67

2 Different from control (p<0.05), ® different from control
(p<0.01), “ different from AA (p<0.05).

24 HA=) d2o Feorel AAGO mg/kg
BW)Z# AB(100 mg/kg BW)T9] #A$dE 2¥&
FHIgE Alge] IAEGem, A% Helrl ox
¢ AGE BEHA) HE2Te v Aty
HAe] AL A Jephl o, A% Holx g
ke zew RaH) AC200 mg/kg BW)E3 AD
(400 mg/kg BW)79] 7Z$ols woll =A A% 3
Mol ZoE ZA& FAY 5 Ak AL A%
FAAL AR Wsky, HAEY) ok EAsly
c}.
Table 8ol #AYATE ehfiglc) dz2ys 4=
o] BT AGAF= A FTe] 5% F9
FEN A 2T FoF 2ol s Yelgl ey, 53
ACE3 ADTE 99% F9FEANA=E uz2TH &
2k zolE vehligich Tl wldte] UZef
FoFel ] Al «ug2 37.73~80.67%= 1iE}
ek 2 79 AFAAS Fig. 19 Jebliglch
Az44 3~5ume wtHo g uh5o] hematoxy-
lin-eosin <4 4-& ¥ A& Fig. 24 el i) Fig
2Av dzde dEAq AYE el Aeg
Ak o8 Qs FH 23] Al necrosis)
7} 3 s 2 5 ook A Axge &Y 9
S3¥% BHagcl Fig 2BE AATS] 1 EAQ A%
vebd ez A At z3e] Al date)
TR, 28 9 §Y 23] Yehjz gl o
ZF v e Hdo] AA A4S E F Utk
ABT#] Aok(Fig. 2C) HxzT o)} AATl v]3}s
I Zor v ¢on, $¥4AE vk FEgE B
F Atk AR 9Fo YA Ql At Az B
£o] ®alrh Fig. 2D ACE# ADT9 dj&H<q)
AFe 2 At oA o] gednt Jehes 2

Journal of Food Hygiene and Safety, Vol 9. No. 3



The Antiulcer Effects of Alove vera on the Stomach ulcer Induced by Stress in rats 181

Fig. 1. Gross appearance of stomach ulcers in CA, AA, AB, AC and AD.
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Fig. 2. Microscopic appearances of stomach ulcers.
A: CA(X100), B: AA(X100), C: AB(X100), D: AC/AD(X100), E: AD(X100), F: AD(X200).
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